Background. According to health status reports, chronic disease prevalence appears to be rising in western Alaska Native (AN) people, and accurate population-based data are needed. Four cohort studies of western AN people were conducted in the Norton Sound and Yukon-Kuskokwim regions, but none have been large enough to allow reliable estimates of rates of chronic diseases and evaluate their risk factors. Objective. In this article, the methods used to combine 4 major cohort studies of rural western AN people are described and the benefits and challenges encountered in combining data and standardizing surveillance methods for these studies are discussed. Design. Tribal permission was obtained for each cohort study and the consolidated study. Data from baseline exams were directly combined or harmonized into new variables. Common surveillance methods were developed and implemented to identify incidence and risk factors for cardiovascular disease (CVD) events and type 2 diabetes. Results. A cohort of 4,569 western AN participants (2,116 men and 2,453 women), aged 18Á95 years, was established to study CVD and diabetes prevalence. Prospective surveillance data over an average 6.7-year follow-up can now be used to study CVD and diabetes incidence and associated risk factors in a subset of 2,754 western AN participants (1,218 men and 1,536 women) who consented to initial surveillance. Conclusions. The combined cohort provides statistical power to examine incidence rates and risk factors for CVD and diabetes and allows for analyses by geographic region. The data can be used to develop intervention programmes in these populations and others.
R eports in the mid-1950s suggested a low prevalence of cardiovascular disease (CVD) and type 2 diabetes mellitus (DM2) in western Alaska Native (AN) people living in remote, rural communities of the Norton Sound and Yukon-Kuskokwim regions of Alaska (1) . Recent data suggest that chronic disease prevalence is rising (2Á5).
Although western AN people are culturally, linguistically, and geographically diverse, the Norton Sound communities are primarily Inupiat and the Yukon-Kuskokwim communities are primarily Yup'ik ethnicity (6) . Further, these regions include the Central Yup'ik, Cup'ik, Inupiat and Siberian Yup'ik ethnic subgroups (7) .
Four cohort studies were conducted in these regions; however, none was large enough to provide reliable data on incidence of chronic disease or to examine associations between risk factors and chronic diseases. The Western Alaska Tribal Collaborative for Health (WATCH) study combined the 4 major cohort studies: the AlaskaÁSiberia Project (ASP), the Center for Alaska Native Health Research (CANHR), the Alaska Education and Research Toward Health (EARTH) and the Genetics of Coronary Artery Disease in Alaska Natives (GOCADAN).
Overall goals were to create a large representative cohort to describe the prevalence and incidence of CVD and DM2 and examine risk factors influencing these diseases in western AN people. This article describes the original study samples, methods used to consolidate baseline data, and common methods used to identify incident CVD events and DM2 in a representative subset.
Methods
The WATCH protocol was approved by the University of Alaska Fairbanks, the MedStar Health Research Institute, and the Alaska Area institutional review boards (IRBs). Tribal approval was granted by the Alaska Native Tribal Health Consortium, the Norton Sound Health Corporation, and the Yukon-Kuskokwim Health Corporation.
Original studies
Modelled after the design and methods of the Strong Heart Study (8), the ASP was initiated in 4 communities in Norton Sound (9; Sven O.E. Ebbesson, primary investigator) in 1994 to characterize CVD and DM2 prevalence and risk factors in the region. A total of 449 Inupiat or Yup'ik participants were initially examined in 1994 (9) . A second enrolment phase conducted in 1998 added baseline data for another 135 participants (10) . Excluding non-western AN participants, the sample size for ASP was 584 participants (Table I) .
The CANHR studies are population-based observational studies to improve understanding of risk factors for obesity, DM2, and CVD (11; Gerald V. Mohatt and Bert B. Boyer, primary investigators). The cohort is composed predominantly of Yup'ik participants living in 11 communities in the Yukon-Kuskokwim region. Enrollees participated in at least 1 of 3 projects examining genetic, nutritional, and culturalÁbehavioural factors related to the development of chronic diseases. This cohort contributed 1,157 participants of Yup'ik/Cup'ik ancestry to the WATCH cohort (Table I) .
The EARTH study is a community-based observational investigation of chronic disease risk factors (12; Anne P. Lanier, primary investigator) in a cohort of American Indian/AN people living in 3 U.S. regions: the southwest, the northern plains, and Alaska. The 3,828 AN participants were recruited during 2004Á2006 from southeastern, south central, and southwestern Alaska. Of the Alaska EARTH study participants, 1,493 predominantly Yup'ik participants in 17 Yukon-Kuskokwim communities were included in WATCH (Table I) .
GOCADAN is a population-based prospective cohort study with enrolment initiated in 2000Á2004 (13; Barbara V. Howard, Jason G. Umans, Anthony Comuzzie, and Sven O.E. Ebbesson, primary investigators). A total of 1,214 participants were recruited in 9 predominantly Inupiat communities in the Norton Sound region (13) . Follow-up examinations took place in 2006Á2010 (80% of those examined at baseline) and added 160 newly recruited participants. Excluding non-Native participants, and including both enrolment phases, the GOCADAN study collected baseline data for 1,335 western AN participants (Table I) .
WATCH organization
Three committees were developed for WATCH.
WATCH Tribal Coordinating Committee
The Tribal Coordinating Committee was established to maintain the community-based participatory methods promoted in each original study and to provide community input and oversight. This committee is composed of tribal leaders from the Alaska Native Tribal Health Consortium, Norton Sound Health Corporation, and Yukon-Kuskokwim Health Corporation boards and the Alaska Native Health Board, which represents AN people statewide (14) . It convened annually to receive updates, review findings, guide data dissemination, and provide research direction.
WATCH steering committee
The steering committee, comprised of the primary and coinvestigators from the original 4 studies and the WATCH operations leader, was designed to oversee WATCH operations. This committee maintained continuous links to tribal communities through the Tribal Coordinating Committee. The steering committee continues to provide a forum in which to obtain information about the original study designs and methods, access external collaborators, assure adherence to the study protocol, and analyze data.
WATCH operations committee
The operations committee was responsible for database construction and the WATCH data centre. This committee identified all similar baseline data collected by the original studies and recommended consolidation methods to the steering committee. Operations committee activities are coordinated by the operations leader, who works closely with the WATCH study coordinator, WATCH database manager, and key personnel familiar with the details of data collection and management in the original studies. The steering and operations committees continue to meet monthly by teleconference to review recommended procedures for data analysis and dissemination.
WATCH database construction
The WATCH data consolidation flow for both the prevalence and surveillance phases is shown in Fig. 1 . For each original study, participants were assigned a study identifier (ID) and each study retained its own study ID key. Data managers ensured no cases were duplicated between studies (i.e. all cases were unique and were not included in more than 1 study). To maintain confidentiality, the operations committee replaced all originally assigned WATCH IDs with a second unique ID and retained the only key to the second set of WATCH IDs. For all medical record reviews, records were deidentified and a WATCH study ID was used. The WATCH data set was created by: (a) identifying and consolidating baseline variables; (b) implementing consistent prospective surveillance methods to identify incident CVD events and DM2 cases; and (c) constructing a relational database to permit data export for statistical analyses.
WATCH baseline data consolidation
The operations committee examined all data codebooks, operations manuals, and questionnaires from the 4 original studies, reviewed the literature comparing methods of data collection, and consulted with clinical and epidemiology experts. Data were first organized by similar topics, including clinical, anthropometric, and laboratory data; demographic and tobacco use information; selfreported medical and family history; self-perceived wellness; self-reported dietary intake; diet-derived nutrient intake; self-reported physical activity; and medical recordabstracted health history. Variable keys were created for each topic area. Variables measuring the same property and having similar collection methods (e.g. height, weight, blood pressure, and waist and hip circumference) were combined directly. Variable keys were used to note variations in measurement techniques between studies. Variables measuring similar properties but obtained using dissimilar collection methods (e.g. data on tobacco use or physical activity) or requiring more than 1 data element (e.g. CVD events or prevalent diabetes defined by specific criteria), were harmonized into a newly created variable. Some variables (e.g. certain blood metabolites) collected by only 1 study and variables that were too dissimilar to be combined or harmonized were excluded.
Objective measurements
In general, clinical, anthropometric, and laboratory measurements were retained as continuous data. Minimal harmonization was necessary for these variables. The data were combined once all values were transformed to common measurement units.
Self-reported variables
Self-reported information on lifestyle and medical history was collected by all studies. Although questions and response choices varied, several demographic, tobacco use, personal health history, family history, self-perceived wellness, diet, and physical activity variables were combined or harmonized.
Medical history
A final set of WATCH disease prevalence variables was constructed. For prevalent CVD, the CANHR and EARTH studies reviewed all available medical records at baseline. The presence of diagnosis codes indicating CVD and cardiac procedures in these 2 studies was validated through supporting documents reviewed by trained research nurse abstractors. The ASP and GOCADAN studies limited baseline record review to participants who reported, or whose medical history suggested, a possible prior CVD event at baseline exam. GOCADAN gathered medical record information necessary for at least 2 physicians to adjudicate prior CVD events using standardized criteria. In the ASP cohort, a single physician reviewed medical records at baseline for prior events.
For the ASP, CANHR, and GOCADAN studies, reports of diagnosed diabetes, hypertension, and hypercholesterolaemia were confirmed by inspection of medications produced by participants at the baseline exam. For the EARTH and CANHR studies, these chronic conditions were diagnosed (present prior to baseline) if a diagnosis for the condition was noted in the participant's medical record. Undiagnosed diabetes, hypertension, and hypercholesterolaemia were defined in all 4 studies using baseline exam measurements in the absence of medication use or a pre-existing diagnosis in the medical record.
WATCH incidence data and surveillance procedures
The aim of the WATCH surveillance was to use identical methods and to obtain complete ascertainment of all-cause mortality, CVD events, and incident DM2 occurring since baseline. Surveillance using standardized criteria included a review of all events that might be CVD-or DM2-related, followed by systematic adjudication of the participant medical records from the component studies. Follow-up ended in December 2010.
Mortality surveillance for total WATCH cohort Deaths were identified using field contacts, newspaper obituary reviews, and vital statistics reports. Death certificates were requested and the causes of death were recorded. (Categories of fatal CVD events are available in Supplementary Table I .) In all cases of possible CVD deaths, records were reviewed for possible non-fatal CVD events during the year prior to the death, with separate adjudication packets created for each possible CVD event following the procedures for morbidity surveillance.
Morbidity surveillance in CANHR, EARTH and GOCADAN
Common procedures were adopted for the studies that obtained consent for prospective follow-up: CANHR, EARTH, and GOCADAN (Fig. 1) .
Potential cases were identified by diagnoses or International Classification of Diseases, Ninth Edition (ICD-9) codes in the medical record indicating hospitalization for a wide range of possible CVD. Relevant information was deidentified, copied, and assembled into adjudication packets. All fatal and non-fatal events were adjudicated by 2 trained physicians, with a third physician consulted to resolve ambiguities. (Categories of non-fatal CVD events are available in Supplementary Table II.) Medical records from CANHR, EARTH, and GOCADAN were also reviewed for incident DM2, defined as: (a) having any laboratory results in follow-up exams (GOCADAN and CANHR) 
Results
The combined WATCH study cohort with baseline data for prevalence consists of 4,569 study participants (Fig. 1) . As shown in Table I , the median ages were 36Á43 years, range 18Á95 years. The proportion of women participating was similar across studies (53Á55%).
Consent for prospective follow-up was not obtained by the ASP. In GOCADAN, all participants agreed to prospective follow-up. In CANHR and EARTH, signed consent to prospectively reviewed medical records was obtained from a subset of participants after initiation of the WATCH study (Table II) .
The WATCH subset consenting to prospective surveillance (average 6.7 years of follow-up, range 4.0Á14.4 years) consisted of 2,754 western AN people (1,218 men and 1,536 women). The age and gender distributions of the total WATCH cohort and the surveillance subset were similar (Table II) . Baseline characteristics in the total WATCH cohort were compared with those in the follow-up surveillance subset (Figs. 2 and 3) . Frequency of occurrence for categorical data and mean and dispersion for continuous data were also stratified by study to assess potential bias created by study consolidation. Although bias in 1 direction was not noted, the varied techniques for data acquisition may influence the analyses. Thus, notes were retained describing original study techniques.
Discussion
The individual cohorts comprising the WATCH study provided cross-sectional prevalence data for the Norton Sound and Yukon-Kuskokwim regions. Each individual cohort had limited statistical power to assess incidence rates and examine associations between risk factors and chronic diseases. In contrast, the consolidated WATCH cohort provides a broader sample of western AN people and enhanced statistical power. This is the first study to enable analyses of rates of chronic diseases and risk factor associations in western AN people living in the remote, rural communities of the Norton Sound and Yukon-Kuskokwim regions.
Consolidation of the baseline data was aided by the similarity in the methods used by the 4 component studies. In cases where methods differed, the annotated variable keys will allow future investigators to analyze and interpret the combined data. Identical surveillance methods provide a resource for obtaining information on incidence rates of CVD and DM2 and assessing risk factors for each condition. This first phase of surveillance averaged 6.7 years; further follow-up will enhance the numbers of outcomes and allow more stratified analyses.
The WATCH investigators encouraged full participation of the participating communities. The Tribal Coordinating Committee provided advice and input in setting priorities for analyses of interest to the communities. A primary concern was confidentiality, leading to the double de-identification of the data in the final data set. As with studies in most Native communities, the data and samples belong to the community members; thus, the Tribal Coordinating Committee will continue to serve a key role in future data analyses and ancillary studies.
As in all collaborative studies, multiple IRBs and research review committees were involved, increasing the time required for initiation of the study and approvals for abstracts and manuscripts. Twenty-two months were required to obtain approval for data consolidation from all IRBs and tribal approval committees. This extended time can be viewed as a challenge to be met in developing a consortium of studies and obtaining funding. The investigators used this time to make decisions on variable consolidation methods and to design the database. By the time approval was granted, most of the procedures and database construction were in place.
The WATCH study's primary strength is the consolidation of 4 cohorts representative of populations in the 2 major areas of residency in western Alaska. Each component study adhered to standardized protocols with careful quality control. Thus, the combined baseline data set is of high quality, without large numbers of missing or outlier variables. The same surveillance and adjudication procedures were used for the component studies, assuring consistent outcome data. The Tribal Coordinating Committee assured input and acceptance by the communities, (17, 18) . Neither of the latter 2 used identical methods for followup. Three studies have analyzed prevalence data sets from more than 1 study of Inuit populations, but none of them involved prospective surveillance with common methods (19Á21). Although techniques were similar and bias was assessed, the analyses of combined variables may be less precise than the 4 original databases. Future investigators using WATCH data will need to consult the variable keys and consider how the data were collected and consolidated. While much larger than any 1 of its component studies, the number of outcomes for CVD and DM2 in this population remains small. Given the low rate of these outcomes and the relatively young age of the cohort, longer follow-up will increase the power and allow for additional stratified analyses.
In summary, a consolidated data set from 4 studies of western AN people has been created, allowing sufficient power to collect and analyze population-based data on CVD and DM2 in this population for the first time. This is an initial step in developing a translational research programme to reduce health disparities in western AN people.
